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GROCHEMISTRY OF THE ANCIENT GNEISS COMPLEX
OF SWAZILAND: A PRELIMINARY INVESTIGATION

. By

D. R. Hunter*, F. Barker, Z. E. Peterman and H. T. Millard
*University of Natal, Pietermaritzburg, South Africa

The Ancient Gneiss Camplex of Swaziland, which lies in the eastern part
of the Kaapvaal craton, consists of (i) a largely bimodal suite of light-
colored gneisses and amphibolites, (il) a suite of metamorphites that
includes recognizable metasediments, light-colored gneisses, and amphibo-
lite, and (iii) hornblende tonalite. Structural data suggests that the
metamorphite succession is younger than the more widespread bimodal
suite, which has yielded the oldest Rb-Sr age in the Kaapvaal craton.

It is believed that the bimodal suite pre-dates the Barberton greenstone
belt.

Twenty-seven samples have been anzalyzed for major elements: twenty
belong to the bimodal suite; eleven of these are high-Si05, low-Ko0
gnelsses and five are tholeiitic to low-K tholeiitic metabasalts and
metabasaltic andesites. One of the latter five contains 20.3% Mz0 and
5.9% Al50,4, ond aprarently represents high-magnesia tholeiite. [Two
further samples of light-colored gneiss have major element chemistry
that may represent hornblende-rich tonalite.] Two samples of hornblende
tonalite (66-68% Si0,) that builds a discrete member of the Ancient
Gneiss Complex in southwestern Swaziland also were analyzed. The
rensining seven samples are from the metamorphite succession; four of
these are high-Si0, gneisses, two are tholeiitic metabasaltic andesites,
and one a calc-alkaline gneiss.

The eleven high-S5i0,, low-Ko0 gneisses of the bimodal suite plot on

the normative Qz-Ab-Or diagram largely in the tonalite-trondhjemite
field. These rocks show a gap in SiCs content of 59.2 to 69%. The
light-colored mctemorpnite gneisses plot in the quartz monzonite field
close to the low-Pp,g grenite minima, although one sample does contain
8.3% of normative An. These gneisses probably formed by partial melting
of pre-existing light colored gneisses of the bimodal suite. The
metabasaltic and metaandesitic rocks of the bimedal suite show a cale-
alkaline trend in the Alk-F-M diagram, as do the rocks of similar
composition from the metamorphite succession. .
The Ancient Gneiss Complex shows consistent but unusual distributions
on the K/Rb plot. Preliminary data on two amphibolites and three light-
colored gneisses of the bimodal suite give a K/Rb ratio of about 130,
but one light gneiss has a ratio of 270. The hornblende tonalites plot
almo;t linearly along a ratio of 230 (additioral data from Davies,
1970). ‘



The light gneisses of the bimodal suite plot on the Rb-Sr diagram in
a position intermediuate between Kecwatin metarhyolite and Twilight
Gneiss. The Rb-Sr ratios range frcm about 0.3 to 1.1.

The K/Rb ratios of the light-colored metamorphite gneisses are 250 to
360; the interlaycred amphibolite has a ratio of 1,200. The nrb-Sr
ratios of the light metamorphite gneisses are greater than 1; those of
the associated amphibolite are less than 0.1, Thus the metamorphites
differ frcm their older bimodal counterparts in respect to both their
K/Rb and Rb/br ratios.

Patterns of rare earth elements (REE) of the light-colored gneisses of
the bimodal suite are diverse; slopes of the light REE range from
gentle to steen. Eu ancmalies rarnge from stronzly negative to slightly
positive, and slopes of the heavy REE range from flat to moderately
steep. The two metebasalts analyzed show flat REE patterns, and the
presuned meta-andesite has a pattern of gentle slope of the light REE
and of flat slope for the heavy REE with no Eu anamaly.

REE patterns of two light-colored gnelsses of the metamorphite group
show moderate and pronounced negative Eu anomalies, moderate slopes of
the light REE, and flat slopes of the heavy REE. The only interlayered
amphibolite ana]yzed shows and REE pattern approaching that of calc-
alkeline andesite.

Tables 1, 2, and 3 follow. These show abundances of major elements,
of Rb and Sr, and of minor elements, respectively.
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Table 2. -- Rb and Sr analyses of selected rocks from the Ancient Gneiss
Complex of Swaziland '
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